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SELF-CONTAINED SPRAY GUN APPARATUS 
WITH SPHERICAL PAINT CUP 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to spray guns. More 
particularly, the invention relates to paint spray guns, 
and especially to paint spray guns of the type used in 
robotic equipment for spray painting. 

BACKGROUND ART 

Robotic spray painting facilities are widely used in 
repetitive tasks and in situations where a health hazard 
may be involved, or where there is a special need to 
insure consistent results in coating quality and ?lm 
thickness, for example. 
Even the most skilled painters may find it difficult to 

apply paint with the same ?lm thickness and quality 
over repeated jobs when using hand-held spray painting 
equipment. Moreover, where painting is repetitive, 
workers may ?nd the job to be monotonous and tedious, 
leading to inattentiveness and reduced production and 
quality. Other situations may require the use of hazard~ 
ous or toxic materials which are a threat to the health of 
workers, who may therefore be unable or unwilling to 
work. Many jobs also involve areas to be painted that 
are hard to reach, making it dif?cult for workers to 
apply a proper coating and potentially leading to re 
duced production and quality. For example, the lengthy 
air intake ducts of aircraft engines are laborious to paint 
with hand-held spray guns. It is dif?cult for workers to 
get into and out of these ducts, especially when fresh 
coats of paint have already been applied, and care must 
be taken to avoid nicking or scuf?ng of the paint that 
has already been applied. 
Although robotic paint spraying equipment may 

solve these problems, some prior art spray gun appara 
tus require the use of a paint holding tank located re 
motely from the spray gun, with lengthy hoses leading 
from the holding tank to the spray gun. A pressure 
pump is also required to move the paint from the hold 
ing tank to the spray gun, and a mixing device must be 
used to keep the paint‘ properly mixed during a spraying 
operation. Moreover, an accumulator is required in 
order to eliminate ?uctuations in the ?ow of paint, and 
in closed loop, paint circulating systems a return line 
leads from the spray gun back to the pump. 

Paint cure time is important, and many paints used 
today are two-part mixes. When the two parts are 
mixed together they start to cure, and the time in which 
a paint can be used after it is mixed is generally short. 
Thus, it is desirable to mix only limited quantities of 
paint at a time. However, because of the amount of 
equipment and length of hoses required in the prior art 
systems discussed above, several gallons of paint must 
be mixed in order to charge or prime the system and to 
provide enough paint for the job. As the paint passes 
through the various pieces of equipment and lengths of 
hoses it begins to cure and thicken. In order to maintain 
proper pressure at the head of the spray gun, the pump 
pressure must be increased. If the paint becomes too 
thick to ?ow properly, it may have to be discarded. 

Further, when prior art systems are discharged, the 
paint that ?lls the various pieces of equipment and 
lengths of hoses is disposed of and wasted. Those items 
which must be emptied and cleaned include the holding 
tank, the accumulator, the pump, the mixing system, the 
hoses, and the gun itself. Cleaning ?uids used to ?ush 
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and clean the system are also discarded after use. If 
colors are changed often, or if the paint becomes too 
thick to use, a considerable amount of paint and cleaner 
are therefore wasted. 

Since the paints in common use today may cost $150 
or more per gallon, and two to ?ve gallons may be 
wasted each time the system is discharged, the cost of 
materials alone required to prime and discharge a prior 
art system can be considerable. Moreover, the time 
required for priming and cleaning, and the inconve 
nience to the operator in use of prior art systems, con 
tribute to increased cost. 

Accordingly, there is need for a spray painting sys 
tem which requires only an amount of paint to be mixed 
that is needed to paint an object, and which does not 
require an excess amount of paint just to charge the 
'system, thereby eliminating the waste of paint and 
cleaning materials that occurs in prior art systems. 

It would further be desirable to have a spray painting 
system which does not require a separate pressure 
pump, or system accumulator, or tank mixing system, or 
paint holding tank, or paint return line, thereby reduc 
ing equipment and maintenance costs. Still further, it 
would be desirable to provide a system that does not 
require complete system discharge and cleanup each 
time the paint is used up and/or discarded. 

DISCLOSURE OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a spray painting system which requires only 
an amount of paint to be mixed that is needed to paint an 
object, and which does not require an excess amount of 
paint just to charge the system, thereby eliminating the 
waste of paint and cleaning materials that occurs in 
prior art systems. 
The spray painting system of the invention eliminates 

the need for extra equipment, such as a separate pres 
sure pump, or system accumulator, or tank mixing sys 
tem, or paint holding tank, or paint return line, thereby 
reducing equipment and maintenance costs. 

Further, the system of the invention does not require 
complete system discharge and cleanup each time the 
paint is used up and/ or discarded. 
These advantages are achieved in the system of the 

invention by providing a robotic spray painting system 
which is self-contained, with a receptacle for the paint 
disposed in close association with the spray gun, 
thereby eliminating lengthy paint supply and/or return 
lines and associated equipment. Further, the receptacle 
or paint cup of the invention may be oriented and oper 
ated in any position through 360° of movement. 
The paint spray gun of the invention has an external 

purge system which uses a source of air under pressure 
that is separate from the air ?owing through the gun to 
atomize the paint, and is selectively operable for clean 
ing the gun at the conclusion of a painting operation. 
The foregoing objects and advantages of the inven 

tion are achieved by modifying a conventional paint 
spray gun, and especially one adapted for use in a ro 
botic spray painting system, although the principles are 
also applicable to a hand-held paint spray gun. 

In accordance with the invention, a spherical paint 
cup is attached directly to the spray gun, with a ?exible 
paint pick-up that automatically follows the lowest 
point in the cup as its orientation is changed, thereby 
insuring that paint will be supplied to the gun regardless 
of its orientation. 
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The paint pick-up also functions as a means to contin 
ually mix the paint in the cup as the gun and paint cup 
are moved about during a painting operation. 

Air pressure is supplied to the cup to pressurize the 
paint and force it through the gun, and an air space is 
provided in the cup to de?ne an accumulator to smooth 
out ?uctuations in air pressure and paint ?ow. 

In a particular embodiment of the invention, a con 
ventional robotic paint spray gun is modi?ed by remov 
ing the paint supply and return lines that normally con 
nect the gun with a remotely located paint holding tank, 
and by connecting a regulated air pressure line with a 
spherical paint cup attached to the gun to pressurize the 
paint in the cup and cause it to ?ow to the gun through 
a ?exible paint pick-up. The pick-up is connected with 
the gun at the point where the paint return line is nor 
mally connected in a conventional system. A purge line 
is connected with the gun at the point where the paint 
inlet ?tting is normally connected in a conventional 
system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the inven 
tion will become apparent from the following detailed 
description when considered in conjunction with the 
accompanying drawings, wherein like reference char 
acters designate like parts throughout the several views, 
and wherein: 
FIG.1 is a somewhat schematic perspective view of a 

robotic paint spraying system incorporating the features 
of the invention; 

FIG. 2 is a schematic perspective view of a prior art 
system in which paint is supplied to the spray gun from 
a remotely located paint holding tank and pump; 
FIG. 3 is a fragmentary view in side elevation of the 

self-contained spray gun of the invention, showing a 
portion of the air supply lines that are connected to it; 
FIG. 4 is a side view in elevation of the paint spray 

gun of the invention, in a con?guration for robotic 
spray painting systems; 

FIG. 5 is an enlarged view in side elevation of the 
spray gun of FIG. 4, showing only a portion of the 
spherical paint cup; 
FIG. 6 is a top perspective view of the spray gun of 

FIG. 3; 
FIG. 7 is an enlarged side view of the weighted paint 

pick-up used in the gun of the invention; and 
FIG. 8 is an enlarged end view of the paint pick-up of 

FIG. 7. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

Referring more speci?cally to'the drawings, a paint 
spray gun according to the invention is represented 
generally at 10 in FIGS. 1 and 3-6, and comprises a gun 
body 11 having a nozzle 12, needle valve 13, and the 
usual air mixing valve 14 and spray pattern adjustments 
15. Connections 16 and 17 are also provided for supply 
ing atomizing air and air for turning the gun on and off, 
respectively, as in a conventional remotely controlled 
robotic gun. In the particular model shown, a robot arm 
attachment point 18 is also provided for attaching the 
gun to a robotic control system 19 as shown in FIG. 1. 
The gun shown is adapted from a gun normally used 

in a closed paint loop system, shown in FIG. 2 at 20. In 
the prior art closed loop, paint circulating system, the 
paint is circulated to a paint inlet ?tting 21 on the gun 
from a remotely located paint holding tank 22 and pres 
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4 
sure pump 23, and returned to the tank and pump via 
?tting 24. 

In the invention, however, as seen best in FIGS. 4-8, 
the paint return line is eliminated, and a special ?tting or 
union 25 is provided in its place. Additionally, the paint 
supply line is disconnected and an air supply line 26 is 
connected through a safety valve 27 and pressure regu 
lator 28 to a purge system 29 that is connected with the 
?tting 21. Flow of air through the purge system is nor 
mally prevented by a valve 30, which, in one example, 
comprises a two-position (on-oft) ball valve that is in 
closed position during a painting operation. 
A spherical paint cup or container 31 is attached to 

the ?tting 25 through a conventionally threaded cou 
pling 32 as used to attach conventional paint cups to 
spray guns. The coupling 32 includes a conventional 
vent 33 and safety valve 34, and in addition is provided 
with an air inlet 35 for attachment of an air pressure line 
36 leading from the regulator 28. Thus, air at the regu 
lated pressure is supplied to the interior of the spherical 
paint container 31. 
A ?exible pick-up 40 is connected with the coupling 

32 and ?tting 25 for supplying paint from the container 
31 to the head of the spray gun, and comprises a length 
of ?exible tubing 41 with a weighted head 42 on its end 
for movement along the inner surface of the spherical 
container as the container is oriented to different posi 
tions. The spherical container and ?exible pick-up in 
sure that the weighted head will always remain at the 
lowest point in the container and will thereby remain 
immersed in paint as the spray gun and container are 
manipulated during a painting operation. 
As seen best in FIGS. 7 and 8, the weighted head 42 

has a slotted or otherwise suitably apertured face 43 
de?ning paint inlet openings which lie closely adjacent 
the inner surface of the container 31. This weighted 
head also functions as a paint mixing device during 
movements of the gun and container, insuring that the 
paint is continually mixed during operation of the appa 
ratus. 

In operation of the system of the invention, the spher 
ical container 31 is ?lled with paint P to a level L, leav 
ing a space 50 above the paint which functions as an 
accumulator chamber during operation. The valve 30 is 
closed and the mixing and spray pattern valves adjusted 
to desired positions. A robot arm R is attached to the 
robot attachment point, and a compressor (not shown)is 
actuated to supply air under pressure, usually 90 psi, to 
the regulator 28, which is typically set at 35 psi. This 
regulated air pressure is supplied through line 36 to the 
interior of container 31 for pressurizing the paint and 
forcing it through the ?exible pick-up 40 and ?tting 25 
to the spray gun. Atomizing air under pressure is sup 
plied to the gun through line 16, and, under control of 
the operator, air under pressure is supplied through line 
17 to open the needle valve and enable paint to ?ow 
through the gun and nozzle. 
The pressurized air in space 50 functions as a pressure 

accumulator and smooths out any ?uctuations in air 
pressure to thereby insure smooth and constant ?ow of 
paint through the gun. 
At the conclusion of a painting operation, or when 

ever it is desired to change the color, etc., of paint, or 
when it is otherwise desired to stop painting and clean 
out the system, it is necessary only to disconnect the 
paint container 31 and attach a container of cleaner (not 
shown) to the coupling 32 and open the valve 30, 
whereupon air under pressure will ?ow through the line 
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21 and through the head and nozzle of the gun to blow 
out any particles or paint residue. At the same time, air 
under pressure enters the container of cleaner and 
forces it through the ?exible pick-up 40, and thence 
through the head and nozzle of the spray gun to clean 
paint from all areas of the system, making it ready for 
storage or the next container of paint to be used. 

While the apparatus has been described in connection 
with a spray gun for spraying paint, it is to be under 
stood that the invention is equally applicable to any 
system for spraying a material where clogging or waste 
of the material is a concern. 
The foregoing is provided for illustrative purposes 

only and should not be construed as in any way limiting 
this invention, the scope of which is de?ned solely by 
the appended claims. 
What is claimed is: 
1. A self-contained paint spraying system, compris 

ing: 
a paint spray gun for spraying paint, said spray gun 

having a spray nozzle, paint inlet means, means for 
connecting the gun with a source of air under pres 
sure, and control means for controlling ?ow of air 
and paint through the gun; 

a spherically shaped paint cup attached directly to 
said paint inlet means for holding paint to be sup 
plied to the gun, whereby said paint cup moves in 
unison with said gun; and 

a ?exible paint pick-up connected to the paint inlet 
means and extending into the paint cup into prox 
imity with an inner surface of the spherical wall 
thereof, said paint pick-up having means for main 
taining it in contact with the inner surface of the 
cup and for automatically positioning it at the low 
est point in the cup as the gun and attached cup are 
moved through different orientations, whereby the 
paint pick-up remains immersed in paint regardless 
of the position of the gun and cup. 

2. A self-contained paint spraying system as claimed 
in claim 1, wherein: 

said spray gun has a ?ow path for ?ow of air to and 
through said nozzle to atomize the paint; and 

a separate purge means is connected with said source 
of air under pressure and with said paint inlet 
means and said spray nozzle to cause ?ow of air 
under pressure through said inlet means and nozzle 
to clean paint residue and other foreign material 
from them when paint is not being sprayed. 

3. A self-contained paint spraying system as claimed 
in claim 2, wherein: 

said purge means includes a length of tubing external 
of said spray gun, extending-from a source of air 
under pressure and connected directly to said inlet 
means; and 

normally closed valve means in said length of tubing 
to preclude ?o'w of air through said purge means 
during a painting operation, said valve means being 
openable upon conclusion of a painting operation 
to enable ?ow of air under pressure through said 
purge means, inlet means and nozzle. 

4. A self-contained paint spraying system as claimed 
in claim 3, wherein: 

a safety valve and pressure regulator are in said purge 
means to regulate the pressure of air supplied to the 
inlet means when the valve means is opened. 

5. A self-contained paint spraying system as claimed 
in claim 4, wherein: 

25 

35 

45 

65 

6 
a length of tubing is connected between said paint cup 

and said pressure regulator to supply regulated air 
pressure to said paint cup to pressurize the paint 
therein and force the paint through the inlet means 
and nozzle. 

6. A self-contained paint spraying system as claimed 
in claim 5, wherein: 

a space is left above the level of paint in the cup to 
form an accumulator chamber ?lled with air under 
pressure to smooth out ?uctuations in air pressure 
and ?ow of paint from the cup to the gun. 

7. A self-contained paint spraying system as claimed 
in claim 1, wherein: 

a source of air under pressure is connected with said 
paint cup to pressurize the paint therein and force 
the paint through the inlet means and nozzle of the 
spray gun. 

8. A self-contained paint spraying system as claimed 
in claim 7, wherein: 

a pressure regulator is connected between the source 
of air under pressure and the paint cup to regulate 
the pressure of air supplied to the cup. 

9. A self-contained paint spraying system as claimed 
in claim 1, wherein: 

said paint pick-up includes a length of ?exible tubing 
connected at one end with the paint inlet means 
and at its other end with a pick-up head that nor 
mally lies in close proximity with an inner surface 
of the paint cup, said pick-up head being weighted 
and adapted to slide along the inner surface of the 
cup as the orientation of the cup is changed, 
whereby the pick-up head remains at the lowest 
point of said cup and remains immersed in paint in 
the cup regardless of the orientation of the cup. 

10. A self-contained paint spraying system as claimed 
in claim 9, wherein: 

a source of air under pressure is connected with said 
paint cup to pressurize the paint therein and force 
the paint through the inlet means and nozzle of the 
spray gun. 

11. A self-contained paint spraying system as claimed 
in claim 10, wherein: 

a pressure regulator is connected between the source 
of air under pressure and the paint cup to regulate 
the pressure of air supplied to the cup. 

12. A self-contained paint spraying system as claimed 
in claim 11, wherein: 

a space is left above the level of paint in the cup to 
form an accumulator chamber filled with air under 
pressure to smooth out ?uctuations in air pressure 
and ?ow of paint from the cup to the gun. 

13. A self-contained paint spraying system as claimed 
in claim 12, wherein: 

said spray gun has a ?ow path for ?ow of air to and 
through said nozzle to atomize the paint; and 

a separate purge means is connected with said source 
of ‘air under pressure and with said paint inlet 
means and said spray nozzle to cause ?ow of air 
under pressure through said inlet means and nozzle 
to clean paint residue and other foreign material 
from them when paint is not being sprayed. 

14. A self-contained paint spraying system as claimed 
in claim 13, wherein: 

said purge means includes a length of tubing external 
of said spray gun, extending from a source of air 
under pressure and-connected directly to said inlet 
means; and 
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normally closed valve means in said length of tubing 
of said purge means to preclude ?ow of air through 
said purge means during a painting operation, said 
valve means being openable upon conclusion of a 
painting operation to enable flow of air under pres 
sure through said purge means, inlet means and 
nozzle. 

15. A self-contained paint spraying system as claimed 
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8 
in claim 1, further comprising a robotic system includ 

ing a robot arm defining an attachment point to which 

said paint spray gun is secured, said robotic system 

permitting said paint spray gun to be universally ro 

tated. 


